A member of the Trypanosoma cruzi gp82 family, expressed on metacyclic trypomastigote surface and identified by monoclonal antibody (MAb) 3F6, plays a key role in host cell invasion. Apart from the gp82 defined by MAb 3F6, no information is available on members of this protein family. From cDNA clones encoding gp82 proteins sharing 59.1% sequence identity, we produced the recombinant proteins J18 and C03, the former containing and the latter lacking the epitope for MAb 3F6. Polyclonal antibodies to J18 and C03 proteins were generated and used, along with MAb 3F6, to analyze the expression and cellular localization of gp82 family members in metacyclic forms of CL and G strains, which belong to highly divergent genetic groups. By two-dimensional gel electrophoresis and immunoblotting, molecules of 82 to 86 kDa, focusing at pH 4.6 to 5.4, and molecules of 72 to 88 kDa, focusing at pH 4.9 to 5.7, were visualized in CL and G strains, respectively. Flow cytometry and microscopic analysis revealed in both strains similar expression of MAb 3F6-reactive gp82 in live and permeabilized parasites, indicating its surface localization. The reaction of live parasites of both strains with anti-J18 antibodies was weaker than with MAb 3F6 and was increased by permeabilization. Anti-C03 antibodies bound predominantly to flagellar components in permeabilized G strain parasites, but in the CL strain the flagellum was not the preferential target for these antibodies. Host cell invasion of metacyclic forms was inhibited by J18 protein, as well as by MAb 3F6 and anti-J18 antibodies, but not by C03 protein or anti-C03 antibodies.
Metacyclic trypomastigotes of different Trypanosoma cruzi strains may engage different surface molecules to invade host cells (32) . In the highly infective CL strain, the metacyclic stage-specific surface glycoprotein gp82 identified by monoclonal antibody (MAb) 3F6 promotes target cell invasion by triggering bidirectional signaling cascades leading to Ca 2ϩ mobilization in both parasite and target cells (17, 22, 34) , which is an event essential for parasite internalization (12, 26) . Binding of gp82 to target cells induces a Ca 2ϩ -dependent disruption of actin microfilaments (10) , a process reported to facilitate parasite entry (21) . gp82 also has the ability to bind to gastric mucin (18) , and this is crucial for the establishment of T. cruzi infection by the oral route since the binding to mucin represents the first step toward the invasion of gastric mucosal epithelium (8, 9) . The poorly invasive G strain metacyclic forms express MAb 3F6-reactive gp82 molecules, but they preferentially use the mucin-like surface glycoproteins gp35/50 to enter host cells (22, 24, 33) .
The MAb 3F6-reactive gp82 molecule is a member of a multigene family, which is part of the large trans-sialidade/gp85 gene family (1) . According to T. cruzi proteome analysis, 30 of the 50 top-scoring proteins detected exclusively in the infective trypomastigote forms are trans-sialidase (TS) family members (2) . The repertoire of metacyclic trypomastigote gp82 molecules, the degree to which they are heterogeneous, the expression of members lacking the MAb 3F6 epitope, and their presence in locations other than on the parasite surface are matters that remain to be determined. The gp82 molecules characterized so far are highly conserved in T. cruzi strains CL and G, which belong to highly divergent genetic groups (5) , and show 97.9% peptide sequence identity overall and 100% identity with regard to the cell binding site and the epitope for MAb 3F6 (32) .
In this study we isolated and characterized a new member of the gp82 family and performed a global analysis on the expression as well as the cellular localization of gp82 proteins in metacyclic forms of the CL and G strains. The strategy consisted of the following steps: (i) isolation of a cDNA clone encoding a member of the gp82 family lacking the epitope for MAb 3F6, (ii) production of recombinant proteins with and without the MAb 3F6 epitope, (iii) generation of antibodies against the referred recombinant proteins, and (iv) two-dimensional (2D) gel electrophoresis of metacyclic trypomastigote extracts and immunoblotting in parallel with analysis by flow cytometry and fluorescent microscope visualization of live as well as permeabilized parasites, using MAb 3F6 and anti-gp82 polyclonal antibodies.
MATERIALS AND METHODS
Parasites. The following T. cruzi strains were used: CL, isolated from the insect Triatoma infestans in the state of Rio Grande do Sul (4), and G, isolated from an opossum in the Amazon (31) . Parasites were maintained cyclically in mice and in liver infusion tryptose. Before purification, in some cases the parasites were grown in Grace's medium. Metacyclic forms from cultures in liver infusion tryptose or Grace's medium at the stationary growth phase were purified by passage through a DEAE-cellulose column, as described previously (27) .
Purification of RNA, RT-PCR, and cloning in pGEM-T. Purified CL strain metacyclic trypomastigotes (1 ϫ 10 8 ) were lysed with 1 ml of Trizol reagent (Invitrogen). Following complete dissolution and the addition of 0.2 ml of chlo-roform, the parasite preparation was centrifuged at 14,000 ϫ g for 15 min at 4°C. The aqueous phase was collected, and an equal volume of isopropyl alcohol was added to precipitate the total RNA. After washing with 75% ethanol, the precipitate was resuspended in RNase-free water. Reverse transcription-PCR (RT-PCR) was performed using the Access Quick RT-PCR system (Promega). The reaction mixture contained the following: total T. cruzi RNA; deoxynucleoside triphosphate mix; avian myeloblastosis virus reverse transcriptase; Taq polymerase; the forward primer SL (5Ј-GATACAGTTTCTGTACTATATTGAG-3Ј), which is specific for the spliced leader sequence (GenBank accession no. M30787); and the reverse primer 1775R (5Ј-GTTCCATTCGAAAGCATCCA GTT-3Ј), which is specific for a sequence of the 3Ј region of the gp82 gene (GenBank accession no. L14824). Production of cDNA was carried out at 48°C for 45 min. Amplification was performed by running 45 cycles of denaturing, annealing, and elongation at 94°C for 15 s, 44°C for 30 s, and 72°C for 1 min, respectively. After purification with a GenClean kit (Bio 101), the PCR product was cloned in the plasmid vector pGEM using a pGEM-T Easy Vector kit (Promega). Following ligation to the vector, the product was transformed in Escherichia coli strain DH5␣, and the colonies were grown in LB broth. Inserts released from cDNA clones were screened with a 32 P-labeled probe containing the full-length T. cruzi gp82 gene. The selected clones were sequenced using a Big Dye terminator cycle sequencing ready reaction kit (Perkin-Elmer).
Production and purification of recombinant proteins J18 and C03. The recombinant protein J18, containing the full-length T. cruzi gp82 in frame with glutathione S-transferase, was produced in E. coli DH5␣ by transforming the bacteria with a pGEX-3 construct comprising the gp82 gene (23) . All steps for induction of the recombinant protein J18 and its purification are detailed elsewhere (10) . The recombinant protein C03, containing the full-length gp82 in fusion with six histidine residues, was produced in E. coli BL21(DE3) by transforming the bacteria with the construct pHIS-C03. This construct was generated by PCR using the following primers: one containing the third ATG initiation codon plus an artificial BamHI site (5Ј-ATTGGATCCGATGTGCTGCGCCA CC-3Ј) and the other containing the stop codon plus an artificial HindIII site (5Ј-GGAAGCTTTCTCAGTAAAGGGCCGC-3Ј). As a template, we used the plasmid pGEM-T-C03. Following cloning in the vector pET-22(bϩ) (pHIS; Novagen, Madison, WI), the clones were digested with BamHI/HindIII in order to release the insert. Upon confirmation of the sequence, the clone pHIS-C03 was selected for further characterization. The transformed bacteria were grown in LB medium and induced with 1 mM isopropyl-␤-D-thiogalactopyranoside for 4 h at 37°C, treated with 15 mg of lysozyme in phosphate-buffered saline (PBS) for 30 min at room temperature, and then sonicated for 20 min and centrifuged at 12,000 ϫ g for 30 min a 4°C. After three washings with 10 ml of CHAPS (3-[(3-cholamidopropyl)-dimethylammonio]-1-propanesulfonate) buffer at 1%, the precipitate was collected, resuspended in binding buffer (20 mM Na 2 HPO 4 , 0.5 M NaCl, 20 mM imidazole, 8 mM urea, pH 7.4), and incubated at room temperature under agitation for 2 h. Thereafter, the sample in binding buffer was centrifuged at 2,600 ϫ g for 10 min, and the supernatant was added to a 5-ml Ni 3ϩ column (Ni Sepharose 6 Fast Flow; Amersham Biosciences). Following incubation for 30 min under agitation at room temperature, the bound protein containing the histidine tail was eluted with the elution buffer (20 mM Na 2 HPO 4 , 0.5 M NaCl, 250 mM imidazole, 8 M urea, pH 7.4) and dialyzed against doubledistilled water for 48 h at 4°C. The amount of purified protein was quantified by reaction with Coomassie Plus (Pierce) in 96-well plates, and readings were taken at 620 nm. To certify that the desired protein was obtained, the purified samples were analyzed in sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) gels stained with Coomassie blue and by immunoblotting using anti-His antibodies (Amersham Biosciences).
Generation of antibodies to recombinant proteins J18 and C03. BALB/c mice were injected by intraperitoneal route with recombinant protein (5 g/mouse) in the presence of aluminum hydroxide (0.5 mg/mouse) as adjuvant. Fourteen days later, all animals received the same amount of antigen plus adjuvant. Thereafter, at 1-week intervals mice were given two more doses. Ten days after the last immunizing dose, the mice were bled, and sera were collected and stored at Ϫ20°C until used.
Isoelectric focusing, SDS-PAGE, and immunoblotting. The standard Western blot analysis was performed, as previously described (33), by applying NP-40-solubilized parasite extracts corresponding to 3 ϫ 10 7 cells into each well of 10% SDS-PAGE gels. For 2D electrophoresis, samples containing 5 ϫ 10 8 metacyclic trypomastigotes were washed three times in 25 mM HEPES, pH 7.4, containing 0.9% NaCl; samples were boiled for 5 min in 0.2% SDS lysis buffer and maintained on ice before incubation with 2D buffer (7 M urea, 2 M thiourea, 1% dithiothreitol [DTT], 2% Triton X-100, 0.5% immobilized pH gradient buffer, pH 4 to 7) containing protease inhibitors (100 M phenylmethylsulfonyl fluoride, 1 M pepstatin, 100 M leupeptin, and 5 mM EDTA) for 30 min at room temperature. After centrifugation at 23,100 ϫ g for 10 min, the supernatant was applied to immobilized pH gradient gel strips with 0.5% (pH 4.0 to 7.0) ampholites (Amersham Biosciences). Isoelectric focusing was performed in an Ettan IPGphor system (Amersham Biosciences) by applying 500 V, 1,000 V, 8,000 V, and 7,400 V, sequentially at 1-h intervals. Thereafter, the gel strips were incubated for 15 min in a solution containing 6 M urea, 50 mM Tris, pH 8.8, 30% glycerol, 2% SDS, and 25 mM DTT. Following another 15-min incubation in this solution without DTT but containing 125 mM iodoacetamide plus 0.02% bromophenol blue, the samples were subjected to electrophoresis in 10% SDS-PAGE gels. The proteins were then transferred to a nitrocellulose membrane, which was processed for reaction with anti-gp82 antibodies.
Flow cytometry. Live metacyclic trypomastigotes (3 ϫ 10 7 ) were incubated for 1 h on ice with anti-gp82 antibodies. After washings in PBS and fixation with 2% paraformaldehyde for 30 min, the parasites were incubated with anti-mouse immunoglobulin G (IgG) conjugated to fluorescein at room temperature for 1 h. Following two more washes, the number of fluorescent parasites was estimated with a Becton Dickinson FACscan cytometer. Assays with fixed and permeabilized parasites were carried out as follows: fixation with 2% paraformaldehyde for 30 min, washings in PBS, treatment with 0.1% saponin in PBS at room temperature for 30 min, washings in PBS, and incubation with antibodies as described above.
Microscopic visualization of fluorescent parasites. Live metacyclic forms were incubated for 1 h on ice with anti-gp82 antibodies, washed, fixed with 3.5% formaldehyde in PBS, and placed onto glass slides and dried. Afterwards, the parasites were incubated sequentially with fluorescein-conjugated anti-mouse IgG diluted 1:40 in PGN (0.15% gelatin in PBS containing 0.1% sodium azide) for 1 h, and 10 M DAPI (4Ј,6Ј-diamidino-2-phenylindole; Molecular Probes) for visualization of kinetoplast and nucleus. Images were acquired on a Nikon E600 fluorescence microscope coupled to a Nikon DXM 1200F digital camera using ACT-1 software. In parallel, the parasites were first fixed with 3.5% formaldehyde, washed, and then processed as above, except that a 1-h incubation with anti-gp82 antibodies was carried out in the presence of 0.1% saponin in PGN for parasite permeabilization.
Host cell invasion assay. HeLa cells, the human carcinoma-derived epithelial cells, were grown at 37°C in Dulbecco's minimum essential medium, supplemented with 10% fetal calf serum, streptomycin (100 g/ml), and penicillin (100 U/ml) in a humidified 5% CO 2 atmosphere. Cell invasion assays were carried out as detailed elsewhere (33) by seeding the parasites onto each well of 24-well plates containing 13-mm-diameter round glass coverslips coated with 1.5 ϫ 10 5 HeLa cells. After a 1-h incubation with parasites at a parasite:cell ratio of 10:1, the coverslips were washed in PBS and stained with Giemsa, and the numbers of intracellular parasites were counted.
Nucleotide sequence accession number. The sequence of the recombinant protein C03 has been deposited in the GenBank database under accession number EF445668.
RESULTS
Isolation of a new member of the gp82 family. We cloned a full-length gp82 cDNA (C03) by RT-PCR, using a set of primers based on the sequence of clone J18, which codes for a gp82 protein containing the epitope for MAb 3F6 (1) and the miniexon sequence (29) present in all trypanosomatid mRNAs. Translation of C03 cDNA in each of the six possible reading frames indicated only one large open reading frame with three in-frame ATG initiator codons. Within this open reading frame the first potential start codon is separated from the spliced leader sequence by 89 bp. The second and third start codons are in the same reading frame as the first ATG and they are 51 and 159 bp downstream from it, respectively. Analysis of the 5Ј sequences flanking the three potential start codons indicates that the third ATG best fits the Kozak eukaryotic consensus sequences (15) . This argues for the use of the third ATG as the initiating methionine. However, we cannot exclude the possibility of translation from the first or the second inframe methionine, provided that the amino acid sequence of the amino-terminal end of the native gp82 has not yet been determined. Assuming the third codon as the initiating methi- 1) . It has two highly conserved copies of the sialidase motif SXDXGXTW (Asp box) and a complete copy of the subterminal motif VTVKNVFLYNR characteristic of all members of the TS superfamily (13) . Although C03 does not display an N-terminal sequence predicted to be a signal peptide by the SignalP 3.0 program (3), it has a typical glycosylphosphatidylinositol anchor signal sequence at the carboxy terminus (Fig. 1) .
The amino acid sequence deduced from cDNA clone C03
FIG. 1. Sequences of proteins of T. cruzi metacyclic trypomastigote gp82 family members. Shown are the proteins C03 (CL strain), R31 (CL strain), and J18 (G strain). In proteins R31 and J18 are the sequences (indicated by lines above the sequences) identified as the epitope for MAb 3F6 (P3) and as the conformational cell binding site (P4 and P8). The alternative initiator methionines in the C03 are indicated by asterisks. The conserved motif VTV, characteristic of all members of the gp85/TS family, and the potential glycosylphosphatidylinositol (GPI) anchor consensus sequence are indicated (lines above sequences). Points represent residues that are conserved in the three proteins, nonconserved amino acids are indicated, and dashes represent residues that are lacking in the indicated sequence. Note the high degree of identity between protein R31 and J18, as opposed to the much lower sequence identity of these proteins in relation to protein C03.
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ATAYDE ET AL. INFECT. IMMUN. displayed considerable differences from the sequences deduced from clones J18 and R31 (GenBank accession no. AF128843) isolated in previous studies from cDNA libraries from G and CL strain metacyclic trypomastigotes, respectively. The overall amino acid sequence identity was 59.1% between C03 and J18 proteins and 49% between C03 and R31 proteins. Comparative analysis of recombinant proteins C03 and J18. Using synthetic peptides based on the J18 protein sequence, the epitope for MAb 3F6 has been mapped, and it corresponds to the sequence represented by peptide P3 (16) . As shown in Fig. 2A , compared to the sequence of J18 corresponding to P3, the most conspicuous difference in the C03 protein was the substitution of three uncharged residues by charged ones (Fig.  2A) . Reflecting this difference, the C03 protein failed to be recognized by MAb 3F6 (Fig. 2B ). Considerable differences were also seen in the sequence corresponding to the cell binding site, which in the J18 protein is formed by juxtaposition of two sequences, P4 and P8, containing several charged residues separated by a more hydrophobic stretch (16) ; comparison of the sequences of the two proteins revealed substitutions of charged residues for uncharged amino acids and vice versa ( Fig. 2A) . Accordingly, the binding capacity of the C03 protein to HeLa cells was lower than that of the J18 protein (Fig. 2C) .
Expression and cellular localization of molecules of the gp82 family in G and CL strain metacyclic forms. We generated antibodies against C03 and J18 recombinant proteins by immunizing groups of mice with either of these proteins. The anti-C03 antibody also reacted with J18 protein, and anti-J18 antibodies recognized C03 protein as well, and in both cases the reaction was stronger with the protein that served as immunogen (Fig. 3) . Both antibodies reacted similarly with gp82 molecules from metacyclic trypomastigotes of G and CL strains (Fig. 3) . Immunoblots of CL strain parasite extracts subjected to 2D gel electrophoresis showed the MAb 3F6-reactive gp82 molecules focusing at a pH range of 4.6 to 5.1 (data not shown). We confirmed the presence of these gp82 molecules on the parasite surface by flow cytometry analysis and observation with fluorescence microscopy, which revealed no difference in the reactivity of live and permeabilized parasites with MAb 3F6 (Fig. 4) . As regards the gp82 molecules recognized by anti-J18 or anti-C03 antibodies, with isoelectric points ranging from pH 4.6 to 5.4 (data not shown), their location was at least in part intracellular, as deduced from the high reactivity of permeabilized parasites compared to their (Fig. 4) . We also noted that in live parasites the distribution of molecules recognized by anti-C03 antibodies was not homogeneous, particularly in the posterior end, where they were more concentrated at some spots (Fig. 4) . In G strain metacyclic forms, 2D gel electrophoresis and immunoblotting revealed a similar profile of gp82 bands focusing at pH 4.9 to 5.7 when MAb 3F6 or anti-J18 antibodies were used (data not shown). As in the CL strain, the MAb 3F6-reactive gp82 molecules were on the surface, and no difference in reactivity was observed between live and permeabilized parasites (Fig. 5) . On the other hand, a portion of gp82 molecules reacting with anti-J18 antibodies was intracellularly located, as indicated by the considerably increased reactivity when the parasites were permeabilized (Fig. 5) . The most striking observation in the G strain was the reaction of anti-C03 antibodies with permeabilized metacyclic forms. These antibodies, which reacted with gp82 bands focusing at pH 4.9 to 5.5 (data not shown), barely recognized live parasites but reacted intensely with flagellar components of permeabilized cells (Fig.  5) , which means that these are intraflagellar molecules. In order to determine whether the flagellar location of proteins recognized by anti-C03 antibodies was a characteristic of strains of group 1 T. cruzi, to which the G strain belongs (5), two other strains of this group were examined. The same profile of the G strain, with the predominant reaction with flagella, was revealed in permeabilized metacyclic forms of these strains (data not shown).
Effect of different proteins and antibodies on host cell invasion by metacyclic trypomastigotes.
To test the effect of proteins and antibodies generated in this study, we used CL strain metacyclic forms and epithelial HeLa cells. Parasites were incubated with HeLa cells in the absence or presence of purified recombinant protein, J18, C03, or glutathione S-transferase, at 40 g/ml for 1 h. In contrast to the J18 protein, which inhibited parasite internalization by ϳ65%, C03 protein had no inhibitory effect (Fig. 6A) . Why the C03 protein does not inhibit T. cruzi invasion even though it binds to host cells, albeit to a lesser extent than J18 (Fig. 2C) , is not known. One possibility is that the C03 protein binds to a target receptor distinct from the J18 receptor, which recognizes a sequence different from that corresponding to P4/P8. We also examined the effect of anti-C03 and anti-J18 antibodies on HeLa cell invasion. Parasites were incubated for 30 min with anti-J18 or anti-C03 antiserum diluted 1:10 or with ascitic fluid containing MAb 3F6 diluted 1:10. After the antibody was washed out, the parasites were seeded onto HeLa cells. As shown in Fig. 6B , parasite entry was inhibited ϳ50% by MAb 3F6 and ϳ35% by anti-J18 antibodies, whereas anti-C03 antibodies showed no effect. 
DISCUSSION
Our study provides novel information on the expression and cellular localization of gp82 family members in T. cruzi metacyclic trypomastigotes. This was achieved through the isolation of a cDNA clone encoding a member of the gp82 family distinct from the previously characterized cDNA clone selected for its reactivity with MAb 3F6 (1) . From these cDNA clones encoding proteins with 59.1% identity, we generated recombinant proteins C03 and J18 as well as the corresponding antibodies ( Fig. 1 and 3) , which served to identify and localize the gp82 molecules in the parasites.
As a common characteristic, the members of the gp82 family recognized by MAb 3F6, anti-J18, or anti-C03 antibodies had isoelectric points at the acidic pH range, with the CL and G strain molecules focusing at pH 4.6 to 5.4 and at 4.9 to 5.7, respectively. Otherwise, the gp82 molecules reacting with any of these antibodies showed considerable differences, particularly in their cellular localization. We confirmed that the MAb 3F6-reactive molecules are present predominantly on the surface of metacyclic trypomastigotes of both the CL and G strains ( Fig. 4 and 5) . In T. cruzi strains that enter host cells in a gp82-mediated manner, the MAb 3F6-reactive molecules contribute to the invasion process (20) , primarily by binding to the host cell surface molecules and triggering the activation of signal transduction pathways in both the parasite and target cells (32) . On the other hand, the gp82 molecules recognized by anti-J18 antibodies appear to be expressed at low levels on the parasite surface and therefore may have a more marginal role, if any, in parasite internalization. In CL strain metacyclic trypomastigotes, which engage surface gp82 molecules to invade target cells (20, 22) , the intensity of the reaction of live parasites with anti-J18 antibodies was much reduced compared to that with MAb 3F6 (Fig. 4) . If MAb 3F6-reactive components are included in the gp82 repertoire identified by anti-J18 antibodies, then the gp82 population present on the surface that is specifically recognized by these polyclonal antibodies may be even smaller. Although to a lesser degree, the intensity of reaction of live metacyclic forms of G strain with anti-J18 antibodies was also found to be weaker than with MAb 3F6, but in permeabilized parasites the intensity of reaction was comparable to that with the MAb (Fig. 5 ). Taking these results together, we provide experimental evidence for the existence of several subpopulations among the gp82 metacyclic trypomastigote proteins, including those that are not targeted to the cell membrane.
What was particularly striking and unpredicted was the finding that members of the gp82 family may be localized to the flagellum in T. cruzi in a strain-dependent manner. That the profile of reactivity of metacyclic trypomastigotes with anti-C03 antibodies could be quite different from that with anti-J18 antibodies was expected, as they were elicited by proteins with considerable sequence diversity (Fig. 1) . However, that gp82 family members could have such different cellular localizations and that this distribution varied depending on the T. cruzi strain (Fig. 4 and 5) came as a surprise. Anti-C03 antibodies did not react with live G strain metacyclic forms but reacted strongly with components associated with the flagellum in permeabilized parasites (Fig. 5) , indicating that they recognize intraflagellar molecules. In the CL strain, the profile of the reaction of live as well as permeabilized parasites with anti-C03 antibodies was similar to that with anti-J18 antibodies, with no preferential association with flagellum being observed (Fig. 4) .
Several T. cruzi molecules associated to flagellum have been previously described, among them a group of surface proteins of the 160-kDa family, belonging to the TS/gp85 superfamily and sharing 48% identity with gp85 proteins (25, 30) . These proteins were detected on the cell membrane in the flagellar pocket of bloodstream trypomastigotes (28, 30) . Comparison of C03 and Fl-160 amino acid sequences shows 29% identity, suggesting that they could share epitopes. Other proteins associated with T. cruzi flagellum are the flagellar calcium-binding protein (6), the glycoprotein gp72 (19) , and a high-molecular-mass (300 kDa) protein built up mostly by nearly identical repeats of 68 amino acids arranged in tandem (11) . The flagellar calcium-binding protein, which is a flagellum-specific calcium sensor, is associated with the flagellar membrane via its N-terminal myristate and palmitate moieties in a calcium-modulated, conformation-dependent manner (6) . In epimastigotes, gp72 is predominantly membrane associated and located on the cell surface, being evenly distributed over the cell body and somewhat concentrated in the proximal region of the flagellum (14) . The morphology of gp72-null mutants was found to be dramatically different from wild-type parasites, and the normal attachment of the flagellum to the cell membrane was lost (7) . What role is played by intraflagellar gp82 molecules recognized by anti-C03 antibodies remains to be determined.
We also confirmed here the involvement of MAb 3F6-reactive gp82 molecules in target cell invasion. Purified J18 protein, as well as MAb 3F6 and anti-J18 antibodies, inhibited metacyclic trypomastigote entry into host cells, whereas C03 protein and anti-C03 antibodies showed no inhibitory effect, as expected (Fig. 6 ). This and the new data provided in this study contribute to our knowledge of T. cruzi gp82 family members, which may have functions other than interacting with target cells. Additionally, the differential cellular localization of gp82 molecules recognized by anti-C03 antibodies in G and CL strains (Fig. 4 and 5 ) further reminds us of the remarkable differences between these two strains that have been described in previous studies.
